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How to Search the New Annual Index 


David M. Liston and T. Carter Halliday 
3attelle Memorial Institute, Columbus, Ohio 


WITH THIS ISSUE, HyDROCARBON PROCESSING AND PE- 
TROLEUM REFINER puts before its readers an entirely 
new annual index covering all articles published during 
1963. The new index is what is called an inverted 
coordinate index and it utilizes the general indexing 
philosophy and the system of roles of the Engineers 
Joint Council.* * 


Forming the Search Statement. It is not the proper 
approach to eliminate terms to make the initial question 
less detailed. An example of the improper approach is to 
change the detailed question, “How should heat ex- 
changers be designed for use in preheating high sulfur 
gas oils for fluid catalytic cracking units?” to the gen- 
eral question, “How are heat exchangers designed?” 

It is also not the proper approach to generalize the 
terms in the initial search question to insure an answer, 
because by so doing, the capability of the index to screen 
out broad, general material is not used effectively. Mak- 
ing the question more general by using less specific terms 
is illustrated by changing the question, “How can the 
concentration of sulfur as mercaptans in Southern Lou- 
isiana Delta Crude Oil be measured by infrared spec- 
troscopy?” to “How can sulfur be determined in crude 
oil by instruments?” 

After the question has been satisfactorily worded both 
in detail and degree of specificity, the question should 
be converted to a statement or phrase. For example, 

Question: How is polyethylene tubing fabricated? 


Statement or phrase: Fabrication of tubing from poly- 
ethylene. 

A summary of the preliminary steps to be followed in 
formulating the initial search question is 


1. Write the question. 


2. Use the correct number of terms to make the ques- 
tion adequately detailed. 


. Use the terms that are as specific as the answer 
desired. 


4. Convert the question to a phrase or statement. 


Indexing the Inquiry. One way to think of the search 
statement at this point is to consider it as a brief ab- 
stract of each of the articles that the searcher would like 
to obtain in response to his inquiry.* If the search state- 
ment (or abstract) matches the abstracts of any articles 
indexed into the system, then those articles will be re- 
trieved. In order to carry out the actual searching or ab- 
stract-matching operation, the search statement must be 
converted to term-roles in the same way the abstracts 
of the articles were converted to term-roles when the 
articles were indexed. The matching may then be carried 
out very simply as described below. See the box entitled 
“Meaning of Roles” (next page) for a description and 
examples on the use of roles. 


Using the Index. The index to articles published in this 
issue is an inverted coordinate index, a type of index 
unfamiliar to many who will be using it. That the index 
is inverted means that it consists of an alphabetical list- 





Short Cut Methods—Editor’s Note: 


You CAN USE the standard system of searching 
any index when looking for published information 
in HyprocarBon PROCESSING AND PETROLEUM 
REFINER’S new type, 1963 index. If you want to 
find everything we published on heaters in 1963, 
simply look up the word HEATERS and below it 
you will find a series of numbers, such as 10-115 
(9). The first number “10” refers to the month of 
publication, the second “115” to the page number. 
At this point, ignore the “(9)”, flip to the first page 
of the index and under 10-115 read the article 
title “Rating Fired Heaters.” 


Coordinate Indexing. Suppose you want to know 
everything we published in 1963 on HEATER DE- 
SIGN. Simply compare the numbers’ under 
HEATERS with those under DESIGN and you 
will automatically retrieve all articles containing in- 
formation on HEATER DESIGN. 

BUT, here’s one point we should mention. One 
of the articles you will get from our index by co- 





ordinating HEATERS and DESIGN will be on 
“Control Valve Selection For Process Use” to be 
used in heaters. Would you be disappointed if you 
wanted only articles on heater design and retrieved, 
in addition, one on the design of control valves 
to be used in heaters? 

You might say, “Yes, but everyone knows that 
you have to go through a lot of unrelated stuff to 
get the article you need.” This is simply not neces- 
sary today. 


Deep Indexing. We editors think it’s time that en- 
gineers are not forced to “go through a lot of stuff” 
to get what they want. We have such a system built 
right in this year’s annual index. If you want to 
know, “Did you publish any articles in 1963 that 
give curves or graphs to rate fired heaters and also 
shows the effect of heat absorption on heater per- 
formance?” Our new index can answer that ques- 
tion and provide such an article. It can also answer 
any other detailed, specific literature search ques- 
tion. This article tells you how to make such a deep 
retrieval using our 1963 Index. 
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The Meaning of Roles 


ROLES ARE NUMERICAL symbols appended to terms to indicate 
the context in which a term has been used in the articles in- 
dexed, in the indicative abstracts of their contents, and in search 
statements prepared to retrieve the articles. Since HP/PR editors 
have used EJC Roles in indexing all the articles published i 
1963, the searcher must use the EJC Roles in indexing his in- 
quiry before approaching the index to retrieve article indentify- 
ing numbers. The EJC System utilizes eleven roles to represent 
eleven different contexts in which terms may be used. The roles 
and their meanings are outlined in Table 1.’ 

The most general or broad type of inquiry (which could 
serve as a practical search statement) would consist of one term 
combined with a role, that is, a single term-role. Using exam- 
ples of this most general type of inquiry for each of the roles, 
it can be seen how the one-term inquiry converted to a search 
statement is further converted to a term-role for searching. 
Example—Role 8. The inquiry. “In which articles has heat transfer 
oom the primary topic of consideration?’ 

e search statement. ‘““The primary topic of consideration is heat trans- 


TRANSFER-8. 


fen” 
The term-role. HEAT 
Example—Role 1. The inquiry. ‘‘What information on butane as a 
raw material is in the collection ?”” 

he search statement. ‘“‘The primary topic of consideration is some un- 
specified process with butane as a raw material.’’ 

The term-role. BUTANE-1. 


Exampie—Role 2. The inquiry. ‘‘Do we have any articles which dis- 
cuss processes or operations where isopentane is produced?’ 

‘he search statement. ‘““The primary topic of consideration is some un- 
specified operation or process which produces isopentance.”’ 

The term-role. ISOPENTANE-2 


Example—Role 3. The inquiry. 
ketone as an unwanted constituent 

The search statement. ‘““The primary topic of consideration is some unspeci- 
fied subject in which methylethyl ketone was unwanted or undesirable.”’ 


The term-role. METHYLETHYL KETONE-3 


Example—Role 4. The inquiry. ‘“‘Do we have any articles where pumps 
have been mentioned for possible application of our products 

search statement. “The primary topic of concideration is some 
unspecified subject concerned with applications in pumps 

e term-role. PUMPS4 


“Which articles discuss methylethyl 


Example—Role 5. The inquiry. 
carbon tetrachloride as a so vent?” 
¢ search statement. ‘‘The primary topic of consideration is some un- 
specified ia. . wherein carbon tetrachloride was a solvent.”’ 
The term-role. CARBON TETRACHLORIDE-5 


Example—Role 6. The inquiry. 
cussed as an independent variable?’’ 
The search statement. ‘“‘The primary topic of consideration is the effect 
of temperature on other unspecified properties or characteristics.’ 
The term-roie. TEMPERATURE-6 


Example—Role 7. The inquiry. “Is there any information on con- 
version being affected by other operating variables?’’ 


“Which articles mention the use of 


“In which articles is temperature dis- 


The search statement. ‘“‘The primary topic of consideration is conversion 
being affected.”’ 


The term-role. CONVERSION (CHEMICAL)-7 


EJC Role 9 has three separate meanings as can be seen from 
Table 1. For this reason it would not be very good practice to 
use Role 9 in conjunction with single term search strategies. 
When searching for articles involving any one of the three mean- 
ings of Role 9, the results of the search would always include 
articles involving the other two meanings as well. The proper 
use of Role 9, which is used in multi-term searches, will be 
amply demonstrated in the examples of more complex searches. 


Example—Role 10. The inquiry. “Do any articles discuss the use to 
which computers have been _put?”’ - 

The search statement. ““The primary —_ of consideration is some 
ered subject in which computers have m used to accomplish some- 


The term-role. COMPUTERS-10 


Example—Role 0. The inquiry. 
es A.1.Ch.E. ?”’ 


el et yo oe “Pe ee 
s iVOlVI 
Phe term-role. A.1.Ch.£-0 

In most situations the inquires will be more specific than those 
in the examples above, i.e., inquiries are more likely to require 
two, three, four term-role combinations, or as many as necessary 
for the desired level of detail. In the next series of examples, 
progressively more detailed and more specific inquires are de- 
veloped. Each example includes the conversion of inquires first 
into search statements and then into term-roles. 


“Which documents were written in- 


cary topic of consideration is the syn- 


Examples of Searches Requiring Two or More Term-Roles. The 
inquiry. “‘In which articles has heat transfer in catalytic cracking been 
discussed ?”’ 

The search statement. 
fer in catalytic cracking. 

The term-roles. HEAT TRANSFER-8, CATALYTIC CRACKING-9 (Role 
9 is used here in the locative sense) 

The inquiry. “Is there any information on the synthesis of benzene from 
cyclohexane ?”’ 

e search statement. * pane topic of consideration is the syn- 


thesis of benzene from c 
e term- SYN ESISS, "“CYCLOHEXANE-1, 9° 2. 

The inquiry. ‘“‘Have storage tanks ever been cleaned by sandblasting?’ 

The search statement. ne subject reported is the cleaning of tanks 
used for storage by sandblasting.’’ 

The term-roles. CLEANING-8, TANKS-9, STORAGE4, SANDBLAST- 
ING-10 (Role 9 is used here to show passive receiver of an action) 

inquiry. ‘““How does the concentration of tetramethyl lead affect the 

road octane of gasoline?’ 

The statement. “The principal subject of discussion is the effect 
of the concentration of tetramethyl lead on the road octase number of 
ss - 


“The primary topic of consideration is heat trans- 


The roles. CONCENTRATION.6, TETRAMETHYL LEAD-9 
ROAD OCTANE NUMBER.-7, GASOL INE-9, (Role 9 is used here in the 
possessive sense), (Role 6-7 implies EFFECT-8) 


TABLE 1—Meanings of Roles in the EJC System 


Role 1 Input; raw material; material of construction; reactant; base metal 
(for alloys); components to be combined; constituents to be combined; in- 
gredients to be combined: material to be shaped; material to be formed; ore 
to be refined; sub-assemblies to be assembled; energy input (only in an 
energy conversion); data and types of data (only when inputs to mathe- 
matical processings); a material being corrode 


Role 2 Output; product, by-product, coments: outcome, resultant; in- 
Ae product; alloy produced; resulting material; resulting mixture or 
formulation; material manufactured; mixture manufactured; device shaped 
or formed; metal or substance refined; device, equipment, or apparatus 
made, assembled, built, fabric ated, constructed, created; energy output (only 
in an energy conversion); data and types of data (only as mathematical 
processing outputs). 


Role 3 Undesirable component; waste; scrap; rejects (manufactured de- 
vices); contaminant; impurity, pollutant, adulterant or poison in inputs, 
outputs, environments, and materials passively receiving actions; undesirable 
material present; unnecessary material present; undesirable product, by- 
product, co-product. 


Role 4 Indicated, possible, intended present or later uses or applications. 
The use or application to which the term has been, is now, or will later 
be put. To be ued as, in, on, for, or with; for use as, in, on, for, or with; 
used as in, on, fur, or with; for later use as, on, in, wit 

Role 5 Environment; medium; atmosphere; solvent; carrier (material); 
support (in a process or operation); vehicle (material); permeating gas; 
permeating liquid; host; adsorbent; absorbent 

Role 6 Cause; independent variable; influencing factor; controlled variable; 
**X”’ as a factor affecting or influencing ‘ wk oe oe ee et OF fune- 
tion of ““X”’ 
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Role 7 Effect; dependent variable; influenced factor; dependent variable 
“Y” as a factor affected or influenced by ‘X”’; the “Y” in “Y is a func- 
tion of X”’ 


Role 8 The primary topic of consideration is; the principal subject of 
discussion is; the subject reported is; the major topic under discussion 
is; there is a description of 

Role 9 Materials, substances, mixtures, properties characteristics, con- 
ditions, qualities, devices, equipment, apparatus, methods, energy forms, 
data either when: passively receiving an operation or process with no change 
in composition, configuration, dimensions, molecular structure, physical state, 
or physical form, or when: preceeded by the preposition of, in, or on mean- 
ing possession or location 


Role 10 Devices, equipment, apparatus, operations, processes, methods, 
procedures, techniques, test methods, analytical methods, process conditions 
materials, classes of uses of materials, forms of energy, or inspection methods 
when used as means to accomplish the primary topic of consideration or 
other objective 


Role O Or personal names of authors; corporate authors and sources: 
institutional authors and sources; names of divisions, departments, plants, 
and laboratories; types of documents; cities, counties, states, countries; 
names of bodies of water; dates; adjectives; journals and other publications; 
all other proper names except trademarks. 





HOW TO SEARCH THE NEW ANNUAL INDEX... 


ing of all terms which have been used in describing in- 
formation in the articles. With each term are listed the 
identifying numbers of the articles which were indexed 
by that term. That is, a coordinate index means that in- 
formation is located by coordinating two or more terms. 
Through these coordinations, the search statement, which 
describes the information we seek, is recreated from the 
entries in the index. We select from the index those term 
records which correspond to the terms in the search 
statement. The manipulation of these term records to 
identify pertinent articles is the process of coordination. 

Let’s demonstrate by performing the coordination of 
terms for the follovzing inquiry example: 


Example. 

The inquiry. “Are there any articles which discuss the 
synthesis of cyclohexane from benzene by means of hy- 
drogenation ?” 

The search statement. “The primary topic of con- 
sideration is the synthesis of cyclohexane from benzene 
by hydrogenation.” 

The term-roles. SYNTHESIS-8, BENZENE-1, CY- 
CLOHEXANE-2, HYDROGENATION-10. 

Figure 1 which shows four examples of term records 
similar to those in the real index will be used for demon- 
stration. The searcher locates the two terms SYNTHESIS 
and CYCLOHEXANE in the index (Figure 1). 

Next he compares the numbers of the articles listed 
under each term. In Figure 1 the searcher will notice 
that each article number listed under a term consists of 
four parts: 


1. The number preceding the hyphen is the month of 
the issue in which the article was published. 


. The number following the hyphen is the number of 
the page on which the article appears in that issue. 


. The letter indicates the link in which the term was 
used. Where necessary the terms used to describe 
the information in a document may be divided 
into links to separate sets of terms which describe 
unrelated information. 


. The number in parentheses is the role in which the 
term was used in describing the information in the 
article. 


While comparing the numbers listed under the two 
terms SYNTHESIS and CYCLOHEXANE the searcher 
notes on a piece of paper those numbers which are com- 
mon to both terms. The numbers are common if the first 
three parts of the number (month, page and link) are 
identical. However, an additional requirement is that the 
role (the number in parentheses) for each term must agree 





BEeNnzENE 


2-171 (6 
+ eA ( 


CYCLOHEXANE 
4-157 (2) 
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9 11-159 3} 
4 11-181 (2 
2 11-216 (5) 
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3-113 (10 3-109A (8) 
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FIGURE 1—Four example texm records of the format used 
in the HP/PR Annuai Index 
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with the role in which the term was used in the search 
statement. In our example, we find that article number 
4-157 is identical under both the terms SYNTHESIS and 
CYCLOHEXANE. Furthermore, for this article number, 
the role under the term SYNTHESIS is Role 8 and the 
role under the term CYCLOHEXANE is Role 2, both of 
which agree with the roles used in the search statement. 
Thus, article 4-157 is a source reference; that is, it is an 
article in which a primary topic of consideration is the 
synthesis of cyclohexane. 

Continuing the search, the searcher will compare the 
list of references noted from coordinating SYNTHESIS 
and CYCLOHEXANE with the numbers listed under 
BENZENE. Any common numbers resulting from this 
comparison and which occur with Role 1 under BEN- 
ZENE represents articles in which a primary topic of 
consideration is the synthesis of cyclohexane from ben- 
zene. Again looking at Figure 1, article 4-157 appears 
under BENZENE in Role 1. Thus article 4-157 continues 
to appear to be a pertinent source. 

In the final step, the searcher will compare those 
source references which have resulted from the coordina- 
tion of SYNTHESIS, CYCLOHEXANE and BENZENE 
with the numbers listed under HYDROGENATION. 
Any common numbers in the comparison which occur 
with Role 10 under HYDROGENATION represent arti- 
cles in which a primary topic of consideration is the 
synthesis of cyclohexane from benzene by hydrogenation. 
This is identical to the search statement with which we 
started. In Figure 1 we again find article 4-157 listed 
under HYDROGENATION in Role 10 which means it 
is a source reference for the complete search statement. 

Using the numbers of articles thus obtained, the 
searcher can check the title and author lists furnished in 
the first part of the index to see whether the articles seem 
pertinent enough to warrant obtaining the original article. 
The final step in retrieval will be to locate the original 
articles using the identifying numbers. The first part of 
the reference number directs the searcher to the month 
the article was published and the second number to the 
page in that issue. 

We have now discussed the basic techniques involved 
in using the new HP/PR Annual Index. For the en- 
gineer or technician using the index, the treatment pre- 
sented thus far will probably suffice. 

However, those people who are professionally involved 
in information handling will be interested in the follow- 
ing further explanations of techniques which can be used 
to improve the efficiency of the retrieval operation. 


Varying The Number Of Terms. It is nearly always 
true that the more specific or the more detailed the 
search statement, the fewer the source references which 
will be retrieved. One factor which reflects the detail of 
the search statement is the number of terms required to 
represent the search statement. The previous example re- 
quired four terms or term-roles: SYNTHESIS-8, BEN- 
ZENE-1, CYCLOHEXANE-2, HYDROGENATION-10. 

If coordination of these four terms produces no re- 
trievals, it might be that the search statement is too de- 
tailed for the collection of articles available. It may be 
made less detailed by removing terms of lesser impor- 
tance one at a time, until more source references are 
retrieved. These, of course, will be references to more 
general (less specifically defined) information. For exam- 
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ple, the search statement reduced to SYNTHESIS-8, 
CYCLOHEXANE-2, would retrieve references to articles 
which discuss the “synthesis of cyclohexane” from any or 
all inputs or reactants and by any or all processes. 


Substituting Generic Terms. A factor which determines 
the specificity of the information retrieved is the level of 
specificity of the individual terms used in the search 
statement. Again, if the above example had resulted in 
no retrievals, the retrieval of more general but related 
articles might be achieved by substituting generic terms 
for the specific terms. This treatment of the terms CY- 
CLOHEXANE and BENZENE in the above example 
would produce the following term-roles to be coordi- 
nated: SYNTHESIS-8, CYCLOALKANES-2, ARO- 
MATIC HYDROCARBONS-1, HYDROGENATION- 
10. This search would retrieve source references to articles 
in which “a primary topic of consideration is the synthe- 
sis of cycloalkanes from aromatic hydrocarbons by hydro- 
genation.” 


Vocabulary Control. Generics (demonstrated above) 
and semantics are two language problems which can re- 
sult in failure to retrieve pertinent information. Semantics 
is primarily a problem of meanings of words, of syno- 
nymity and near-synonymity. Uncontrolled semantics 
could result.in failure to locate references pertinent to 
the inquiry because the search statement includes a syno- 
nym. or near-synonym for a term which was used in in- 
dexing. 

Generics involves the problems of word families and 
their relationships. Assume that the search statement 
were “The primary topic of consideration is the effi- 
ciency of pumps.” This inquiry should retrieve articles 
which discuss the efficiency of pumps in general as weil 
as those which discuss the efficiency of centrifugal pumps, 
since they are specific members of the broader class or 
family represented by the generic term PUMPS. The 
article which discusses only the “efficiency of centrifugal 
pumps” will not be retrieved when we want articles 
which discuss the “efficiency of pumps” unless vocabu- 
lary control is applied in such a way that the generic 
term PUMPS automatically includes its specific mem- 
bers, such as CENTRIFUGAL PUMPS. Vocabulary 
control must be applied either in indexing or retrieval 
or both! 

Control of semantics and generics in inverted coordi- 
nate indexes is accomplished by use of a thesaurus. The 
terms used in the HP/PR 1963 index were selected with 
the aid of the Chemical Engineering Thesaurus.’® It can 
be used to help you form a search question by suggest- 
ing related terms to those you think of when forming 
a question. A new Thesaurus of Engineering Terminology 
is now in preparation by the Engineers Joint Council. 
It wiil be available through EJC early in 1964. Several 
references®®7-§%10.11 discuss the development and use 
of thesauri in detail. 


Multiple Roles For Complete Searches. To obtain the 
articles which discuss, in any context, the “synthesis 
of cyclohexane from benzene by hydrogenation,” the 
searcher should frame several search statements. The fol- 
lowing term-roles SYNTHESIS-7, BENZENE-1, CY- 
CLOHEXANE-2, HYDROGENATION-10 would re- 
trieve references to articles in which “a primary topic 
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of consideration is the effect of something (perhaps tem- 
perature or pressure) on the synthesis of cyclohexane 
from benzene by hydrogenation.” 

The term roles: SYNTHESIS-9, BENZENE-1, CY- 
CLOHEXANE-2, HYDROGENATION-10 would re- 
trieve references to articles in which “a primary topic 
of consideration is, perhaps, the rate of the synthesis of 
cyclohexane from benzene by hydrogenation.” 

The term-roles: SYNTHESIS-4, BENZENE-1, CY- 
CLOHEXANE-2, HYDROGENATION-10 would re- 
trieve reference to articles in which “a primary topic 
of consideration is, perhaps, reactors for use in synthesiz- 
ing cyclohexane from benzene by hydrogenation.” 

Thus, additional searches using SYNTHESIS, the orig- 
inal Role 8 term, in Roles 4, 7, or 9 will retrieve ref- 
erences to articles which apply to the topic of the search 
but in which synthesis was not considered to be the pri- 
mary topic of consideration. 


Redundancy In Searching. While every effort is made 
to standardize indexing through use of prescribed ground 
rules, some inconsistency is inevitable. The technique used 
to compensate for inconsistency is redundancy, both in 
indexing the source articles and in forming the search 
statements. Redundancy is applied in retrieval by form- 
ing several differently phrased search statements. To il- 
lustrate, the search statement “the primary topic of con- 
sideration is the prevention of corrosion of copper pipes 
using plastic coatings,” is expressed in the following term- 
roles: PREVENTION-8, CORROSION-9, COP- 
PER-1, PIPES-1, PLASTICS-10, COATINGS-10. 
The same basic idea could be expressed as “The primary 
topic of consideration is plastic coatings for use in pre- 
venting corrosion of copper pipes.” This search statement 
is expressed in the following term-roles: COATINGS-8, 
PLASTICS-8, PREVENTION-4, CORROSION-9, 
COPPER-1, PIPES-1. Redundant searching means that 
whenever it is possible to phrase an inquiry in more 
than one way, all expressions of the inquiry should be 
converted to their correct search statements and then to 
the sets of term-roles to be searched. This will assure 
that all pertinent source references will be retrieved. 


Indexing Ground Rules. In coordinate indexing with 
links and roles, experience has shown that certain ground 
rules must be established and followed consistently. These 
ground rules serve to standardize indexing in areas where 
individual indexers might be inconsistent. The objective 
of ground rules is to develop and maintain consistency 
in indexing so that searches for source references will be 
effective and complete. 

Ground rules applied in indexing original articles must 
be applied in indexing search statements to assure re- 
trieval of all articles pertinent to the search statement 
and to minimize the number of non-pertinent source ref- 
erences retrieved. It is not possible to discuss in detail 
the ground rules used in the preparation of the Petro- 
leum Refiner Index. However, the ground rules are pre- 
sented in the Engineers Joint Council training course pub- 
lications available through Battelle Memorial Institute. 


Logical Product, Sum, Difference.”* In the examples 
demonstrated up to this point, we have made use only 
of the logical product in formulating search strategies. 
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Two other techniques which sometimes must be used are 
logical sum and logical difference. 

Restating the basic example used previously as follows, 
we can demonstrate an inquiry which would require the 
use of logical sum in conducting the search. 


The inquiry. “Are there any articles which discuss 


the synthesis of 


cyclohexane from either benzene or 


toluene?” 


The search statement. “The primary topic of con- 
sideration is the synthesis of cyclohexane from benzene 
or toluene.” 


The term-roles: SYNTHESIS-8, BENZENE- 
CLOHEXANE-?2, 
and: SYNTHESIS-8, 
ANE-2. 


1, CY- 


TOLUENE-1, CYCLOHEX- 


The element in this inquiry which requires the use of 
the logical sum is the phrase “benzene or toluene.” In 
performing tlic igs sum it becomes necessary to search 
two parallel sets of term-roles as shown above. Source 
references retrieved from searching both of these sets of 
term-toles will represent articles which are pertinent to 
the inquiry. 

Restating the example once more will demonstrate the 
need for logical difference. 

The inquiry. “Are there any articles which discuss the 
synthesis of cyclohexane from benzene by any means but 
a platinum catalyst.’’ 


The search statement. “The primary topic of con- 


sideration is the synthesis of cyclohexane from benzen 
except where platinum is used as a catalyst.” 

The term-roles: SYNTHESIS-8, 
CLOHEXANE-2, 

and: SYNTHESIS-8, 
ANE-2, PLATINUM-1 


BENZENE-1, CY- 


BENZENE-!, CYCLOHEX- 
0, CATALYSTS-10. 


The element in this inquiry which requires the use of 
logical difference is the phrase “except where platinum 
is used as a catalyst.” In performing the logical difference 
it becomes necessary to search two parallel sets of term- 
roles as shown above. Source references which result from 
the second set of term-roles must be “deducted” from 
the source references which result from the first set. That 
is, any source references that result from (or are common 
to) both sets of term-roles must be disregarded as repre- 
senting articles which are not pertinent to the inquiry. 
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BENZOIC AciID 
11-152 (2) 
11-227 (1) 


BexTo. 
3-121 (0) 
Bips 
4-171B (7) 
Binary 
2-157 (4) 
BisPHENOL 
11-153 (2) 
11-215 (1) 
BLANKETING 
1-153 (8) 


BLENDERS 
7-157A (10) 
9-149 (9) 


BLENDING 
3-177 (8, 4) 
6- 157 (8) 
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7-157A (3) 
7-177 (9) 
9-149 (8) 
BLISTERING 
5-149 (6) 
10-169 (7) 
BLOCKING 
4-153 (6) 
Boarp 
1-111H (9) 
sone wo 
3-161 (9) 
BOrLERMAKER 
1-103 (9) 
Be gx 
3-173 (9) 
51990 (10) 
9-147 (9) 
BoiLino 
2-159 (7) 


BOILING POINTS 
2-107 (7) 
6-149 (6) 
9-117 (6, 7 
10-143 (6) 


BoLts 
6-130 (9) 


Bonps 
4-145 (6) 


Boron a 
55 ft 
(9) 
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BRAZING 
5-149 (10) 
BREATHING 
4-115 (9, 10) 
Beaymegoeaee 
151 (7) 
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1-125 (9) 
BuBBLE CAPS 
5-183 (9) 
BuDGeTING 
3-181 (8, 9 
Bunoets 
3-181 (7) 
BUNDLES 
5-177 (6) 
Burpen/costs 
3-181 (6) 
12-104 (7) 
BurNers 
10-115 (6) 
Burnino 
5-147 (8, 10) 
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BuTENES 
3-135 (9) 
4- 133 (9) 
5-135A (2) 
»-135B (1, 2) 
11-214 at 


BUTYL ALCOHOL 
11-194 (2) 


Bu 'YLENES 


N-BuTYRALDEHYDE 
51-229 (1) 


Capium 
11-227 (10) 


CaKes 
1-137 (2) 


CAKING 


1-137 (8) 
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\ARBIDES 


2-151 (6) 


LARBON 
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JARBON BISULFIDE 


11-154 (2) 


SARBON BLACK 


11-155 (2) 
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11-156 (2) 
11-157 (2) 
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1-103 {3} 
1-125 (9) 


CASCADING 


5-149 (4) 
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3-181 (6) 


CAST IRON 


1-125 (9) 
2-165 (95 
8-131 (7) 


CaTALocs 


1-94A (9) 


Copazme 


(8, 10) 
Mert (10) 
4-157 (10) 
5-129 (9) 
7-125 (8,9 
7-131 (8,9 
9-117 (10 
9-121 (8. 9) 
10-132 (8) 


CaTALYsTs 


3-144 (5) 
4-167 (1,2) 
5-129 (4) 
5-135A (4) 
5-153 (10) 
5-175 (1, 2 
}-187 (6. 10) 
(10) 
(10, 6) 
7 (10) 
(9) 
25 (10) 
(10) 
(10) 
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(10) 
(10) 
(10) 
10 
(10) 
3 (10) 
-144 (10) 
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LAUSTICS 


173 (6) 


CENTRIFUGAL 
5-181 (0) 


-169 


CENTUFUGES 
9-133 (9) 


\ENTRIFUGING 
9.133 (4) 


HAIRS 
6-130 (9) 


HARACTERIZATION 
Factor 
6-149 (7) 


HARTS 
?.147A (10 
159 (10 
+-165 (10 


HEMICAL PRopeRTIES 


1-125 (10 
3-177 (6, 7 


HEMICALS 


5-14 10) 
»-163 (2) 
9-173 (9) 


HL oripe/TNoRGANIC/ 


-125 (10) 


»HLORINATION 


3-113 (10) 


OROBENZENE 


C 
12-121 (5) 


HLOR( FORM 
-l 7 (2) 


LHLOROMETHYLATION 


3 (10) 
11- 226 (10) 


.HROMATOGRAPHS 


4-133 (10) 


SHROMATOGRAP MY 


9.107 (10) 
6-159 (10 
12- 99 (10) 
nromMiuM ALLOYS 


1-125 (9) 
2-151 (9) 


HROMIUM OXIDE 
11-216 (10) 


LARIFIERS 
2-147B (10) 


SLATHRATION 


3-109A (10) 
11-158 (10) 


LEANING 
3-173 (7) 


4-183 (9) 
»-163 (1 


TINGS 
~-123 (4 
8-131 (7) 


)BALT 
11-208 (10) 


COLLEC® 
8-104 (10) 
8-110 (10) 


CoLor 
1-125 (6, 10) 


CoLu mns/Proce ss/ 


9.205 (9) 


Comsu STION 


5 


10-185 (10) 


COMPARISON 
4-175 (8) 
9-133 (8) 
9-147 (8) 
9-159 (8) 
9-173 (10 
12- 99 (8 

2-133 (8 


COMPENSATION 
8-135 (8) 


Compositions 


COMPRESSIBILITY 
-191 (7) 


Compre SSION 
6-127 (6) 


COMPRESSORS 
1-141 (9 
3-161 (4) 
3-187 (6 
7-109 (9) 


: 119 (8 
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6.130 
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6-157 (8) 
6-159 (8) 
73 (8 
6-177 (8) 
8-117 (8) 
9-159 (8) 
9.205 (8) 
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CONCENTRATIONS 
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37 
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1-153 (6) 
-135A (7) 
5-187 (6) 


6-1 
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7-161 (6 
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YOnTACT TIME 


11-2 
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2-1 
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10-143 (6) 
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36 (6 
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ONTRACTORS 
VeNnpoRs 
1-94B (9 
1-97B (9 
1-101B (9 


4-17 


B (6 


ANTRACTS 
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LING 


INDEX, ( 


CONVECTION 
10-115 (6) 
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8-91 (10) 
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Copper 
1-125 (9) 


Copper ALLoys 
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OPPER CHLORI»p# 
149 (10) 

11-131 (10 
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8-135 (8 


x. YY 
1- 13 { 


9-165 (10) 
9.205 (10) 
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JORR’ OSION/ PROCESS 
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Courses 
8-104 (10) 
8-110 (10) 

10-185 (10) 


Cracauine/CHEMICcAI 
3-109A (10) 
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Crackino/FarLures/ 
2-151 ( 
10-135A (8) 
10-135B (9) 
11-241 (3) 


CRAFTS 
4-175 (6) 


eet rw? 
1-94A (9) 
1-97A (9 
1- 101A 6) 
1-103 (9) 
4-175 ( 6) 


CREEF 
2-151 (7 
3-155 / 


CRITICAL 
1-129 
8-127 (0) 
10-143 (0) 

CRUDES 
5-129 
5-153 ( 
7-119 
7-145 \ 
7-153 (1 
11-168 (1) 


1) 
1, 9) 
1) 
1) 


CRYOGENICS 
2-166 (6) 
»-149 (4 

11-193 (10 


CRYSTALLIZATION 
11-158 (10) 


) 
“207 (2) 


CuMENE 
ll 

CUPRONICKEL 
1-125 (9) 


CURVES 
2-141 (10 
3-155 (10) 


12-107 (10) 


CYANATION 
4-157 (10) 
11-138 (10 


CYCLOHEXANE 
4-157 (1, 2 
11-159 (2) 
11-181 (2) 
11-216 (5 
12-121 (5 


CYLINDERS 
9-165 (4 


DAMPFRS 
10-115 (6) 


Data Processino 
115 (10) 
8-117 (10) 
12-115 (10) 


DeaLKYLATION 
10-132 (8, 9 


DrcoNTAMINATION 
5-147 (8 


DEeHYDRATION 
9-139 (8, 10) 
11-199 (10 


Denyvrosc ENATION 
10-132 (8, 9) 
11-160 (10) 
11-161 (1 


11-191 (10) 
11-220 (10) 


DELEGATION 
»-201 (7, 8, 1 


DEMEANOR 
6-189 (10 


DeMISTERS 


Deposits 
2-151 (10 
8-131 (6) 


DERIMING 
-149 (6 


DERMATITIS 
7-183 (7) 


DesCRIPTIONS 


Descriptors 


12-142A 


DeEsIGN 
37 
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DESULFURIZATI 
5.145 (9) 


Detectio} 
4-153 


Detectors 
4-115 (10) 
4-133 (10 
4-153 (10) 


DetTeRIORATION 
2-151 (8) 


DeTeRMINATION 
1-12 ) 


Derot 
11-161 


DetTONATIONS 
~191 (7 


De waTERiINo 
12- 97 ( 


9.139 (B. 1 


DewaxiINno 


Hypr CARBON 


RAM 
137 (10) 
-129 (10) 
3-139 (10) 
5-191 (10) 
134 (10) 
7-161 (10) 


35 (10) 
5 (2) 
(10) 
(10) 
Duar 
3-125 (6) 
17 6) 
151 (7) 
205 (1, 2) 


10-165 (7) 


i- 
b- 
>. 


DicCHLOROBENZENE 
5) 


2-121 (5 


DicHLOROETHANE 
12-104 (5 


Dieser Fvuer 
11-204 (2 

DietTHYLt 
1-172 ( 
12-107 (1, 2) 

DIGESTERS 


2-147B 


Ditvutio 


DIMERIZATION 
11-188 (10 


DIMETHYLAMINE 
] 


DIMETHYLNAPH 
THALENE 
3.113 (9 
DIMETHYL 
TeRePuTHLAT! 
11-152 (2) 


11-226 (2 


Discs 


5-159 (9 


DisENGAGEMENT 
10-165 (7) 


DIsPERSING 
5-147 (8) 
1-165 (4 

DisPERSIONS 
1-137 (1 


Disposal 
5-147 (7, 8 
DisPuTEes 


6-189 (9 


DISTILLATION 
2-107 (8 
2-158 (4 


DistTRiBuT! 
3-181 
12-107 
Dopecenr 
11-142 ( 
Drarts 
10-115 (6 
Drains 
5-141 
Drawtno/SKEtT 
4-165 (10) 
6-134 (10) 
10-145 (8 
Drawinos 
10-145 (2 
Drvzrs 
2- 97( 10) 


Processinc & PerroteuM REFINER 


NE GLYCOL 


HING/ 


/ 


Dayine 
12- 97 (8) 


Ductitiry 
2-165 (7) 


DURENE 
3-118 (9 


Dust CoLiecrors 
3-159 (9) 


DyNAMICS 
9.129 (8) 


ECONOMICS 
1-106 (8) 
1-141 (8) 
2-167 (7) 
3-144 (8) 

3-165 (8 

4-167 (8 

5-121 (10) 

5. 129 | (8) 


~154 (7) 


EpucaTIon 
6-182 (1 
8-104 (1 
8-11 l 
8-114 (10 
10-185 (8) 


Errictency 
6-151 
7-13 
9-133 (8 


ErrLuents 
5-147 (9) 


gE. J. C 
Diop (0) 


Ei ——— 
(4) 


Easows, 
9) 


2-13 
3-139 (6) 


Evecrric IMMERSION 
HEATERS 
3.159 (9 


ELPCTROLYSIS 
11-179 (10 


ELECTROSTATICS 
10-175 (9) 


ELECTROTHERMAL 
11-183 (10 


EMBRITTLEMENT 
2-151 (10) 
10-169 (7) 


11-241 (3, 7) 


EMPLOYEES 
1-94A (9 
1-97A (9) 
1-101A (9) 
2-167 (7) 
6-182 (9 
8-91 (9) 
8-97 (9 
8-102 (9) 
8-104 (9) 


10-185 (9) 
11-252 (9) 
12-133 (9) 


EMPLOYMENT 
1-94B (8) 
1-97B (8) 
1-1N1B (8) 
8-91 (8) 


EMULSIPICATION 
9-165 (4) 


EmuLSIFieRs 
9-165 (9) 


EMULSIONS 
9-165 (2) 


ENGINEERS 





8-114 (9 
9-215 (9) 
10-181 (9) 
10-185 (9 
11-252 (9) 


ENVIRONMENT 
9-215 (1f 


Eroxy 
5-149 (10) 
8-131 (7) 


EQUATIONS 
2-157 (10 
2-166 (10 
3 7 (10) 


EQUIPMENT 
4-115 (9) 
7-183 (1 
10-135A (9 
10-169 (4 


Erosion 
8-131 (8 


ESTERIFACTION 


11-194 (10) 
11-226 (10 


ESTIMATING 
l 


THANOLAMINE 
2-171 (6) 
11-158 5) 
11-163 
-200 (1) 


Eruers 
6-145 (6 


Erny. ACRYLATE 
11-200 (2) 

ETHYLATION 
11-140 (10) 


Et: HYLBENZENE 


Erxayt CHLorive 
11-175 (2 


‘THYLENE 


PD te at ee tt et et ee KOPN MOND 


L-THYLENE CARBONATY 
11-174 (2) 


Erny.Lene Giycor 
9-201 (1) 
9-192 (6 
11-172 (2 
11-173 (2) -"" 

ETHYLENE Oxtnt 
te 

11-17 

l -17 

11 173 
-17 


ETHYLENE PropyLent 
Copot YMERS 
Evrope 


-114 (0 


Evrorean Economic 
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; doe 
-) =) > ee OOM 
SVN OW 


9-195 (6) 


EXxcHANOERS 
1-1i1A (9) 
3-165 (9) 
5-149 (9 


9.195 (8 
12-104 (7) 
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Exports 


1-147 


EXTENDERS 


1-111E (9) 


EXTINGUISHING 
1-153 (8 


EXTRACT 


9-133 (2 


EXTRACTION 
3-167 (9 
7-161 (8, 1 
8-123 (8. 1 
8-141 (8 
9-133 (4 
9-201 (8 
10-157 (8, 10 

185 (8) 

-186 (8, 1 
12- 99 (8, 9 
12-104 (8, 10) 
12- 107 (8, 9) 


_XTRACTORS 
5-145 (10) 
9-133 (1 


10-135B (9 


Ferppack 
9-210 (6 


Ferps 
9-121 (6 


Fenske Eguation 
10-174 (9) 


11-241 (9) 


Ferrite ALLoys 
10-169 (9) 


Faseaen 
37 (8.9 

‘. 161 (4) 
5-187 (10 


Finnep Tupes 
10-115 (6) 


Fire 
1-153 (7,9) 


Firrinoes 
2-135 (9) 


FLAMMABLE 


FLASHING 
2-157 (8, 9) 
9-139 (8. 10 
10-165 (4) 

174 (7) 


FLEXiptLity 
2-13 


85 (7) 


4-139 (7 
4 165 (7 
10-185 (0) 


FLexreie 
4-125 (0) 


FLexure 


4-145 (7) 


Fioat Traps 
8-152 (9) 


FLoripa 
6-161 (0) 


Flow 
2-107 (6) 
2- (6) 
5-177 (6) 
6-159 (6) 
7-169 (6) 


Fiow SHeets 
10-145 (2) 


FLUIDIZATION 
11-212 (10) 
FLUIDIZING 
5-135A (5) 
6-167 (10) 
7-119 (10 
7-145 (10 
11-168 (10) 
11-183 (10) 
Fiuw Fiow 
9-197 (6) 
F.Luiws 
5-141 (6) 


Foams 
2-123 (4) 

Foottnos 
2-141 (9) 
4-145 (9 
9-185 (9) 


Forcr/ENneroy/ 
9 (6) 


Forces/Pzopie/ 


1-101A (9 


ForecasTING 


Fx 


het d (10) 
Fou.ine 
5-177 (6 


FouNDATIONS 


Fricrion 
5-177 (6 
Friever-Crarr 
11-190 (if 

Fuveis 
6-157 (9 


) 
137 (6) 
(e 


2) 


2 


A 

B 
(9 
7Q 
5 


5-147 
7-157 
8-135 
9-11 
11-225 


Fomeny 
3-135 | (9) 
8-127 (7 


Furiers Earrn 
10-132 (5) 
FUNCTIONS 
1-117 (1 
FurNaces 
3-144 (10 
3-155 (4) 
10-115 (9 
Fustno/Mextin 
2-166 (7,9 
Gasine 


4-153 (8 


GaALvANic ACTION 
8-131 (6) 


Gama Rays 
4-153 (10) 


Gases 


il- -193 (1) 
GASIFYING 
4-129 (8 


GaskKETS 


i-111F (4) 


Zz 


EYPPEP ERS 
tt pet 
SRBIVRYS 
ED me et oe 


— 
~ 


SPI ny 
o~— 


NK Que an 
BRERSTSD 


L 


3 _ 


‘ef 


ce, 
PDD ee ee ee ee ee 


~ 
=) 


oat ban Oond be 

NRE 

Ok 
NMKweer 


GerMAaNy 


1-97A (0) 


GLYCOLS 
7-161 (10 
8-123 (10) 
9-201 (1) 
10-157 (5) 


(,OALS 


3-182 (7 


GOVERNMENT 
4-183 (6) 


GRAPHITIZATION 
«1 ) 


(/RAPHS 
1-137 (10 
1-129 (10) 


9. 185 108 
9-197 (10) 
10-115 (10) 
12- 89 (10) 
12-107 (10) 
12-109 (10) 


GritvaNces 
6-186 (9) 


Gross NaTIoNnal 
Propucr 
9-173 (6 


C,ROUPS 


4-183 (6) 


GROWTH 
9.173 (9 


Hatipes/TNorcanic 
7.125 , 


-125 ( 


HANDLING 
7 3 (8 


9.195 (9 


Hanorars 
4-165 (9) 


Hastezzoy C 


1-125 (9 


Hazarps 
4-155 (8) 
141 (7) 
5-145 (7) 


HTeapers 
2-138 (9) 


liane 
6-109 (9) 
6-119 (9) 
lleacTH 
4-115 (9) 
Heat 
2-166 (7, 9) 
7-156 (7) 


Heaters 
3-125 (9) 
3-155 (4) 
3-161 (4) 
10-115 (9) 


Heat ExcHANGeRS 
1-11A (9) 
5-149 (9 


a 


5-177 


9-197 (9) 


Pyrrs 
Y 7 
£res 

~o 


ID 


Perey y~ 
ab Oa fh td Ot foo pus Ses tae 


—OWwsh~ake SD 
Winter ‘ 
a 


Heat Treatino 
° = 
\ 


Heiout 
6-151 (7) 
8-147 (6) 


HepTane 
7-161 (9 
7-165 (5 
8-123 (9 
9-165 (1 
9-201 (1) 


HEXAMETHYLENEDIA- 
MINE 
4-157 (2 
171 (1 


HEXAMETHYLENFTETRA 
MINF 
11-177 (2 


HEXANE 
-125 


1 
12. 89 (1, 2 


HeRaRCHIES 


9-215 (10 


Hirino 


10-181- (8) 


How.p-up 
7-119 (6) 
7-145 (6 
10-165 (7) 


HorizontTar 
9-165 (0 


Human Retations 
5-197 (8) 
6-182 (7, 8) 
9-210 (7 


Hu™onprry 
8-135 (6 
Hyveat 
11-180 (8 
Hyprar 
11-181 (8 
HypraTion 


11-172 (10) 
11-173 


HypraziIne 
2-171 (6) 
11-203 (2 


IT ypRocaRBONS 
1-129 (9 
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Hyprocen Peroxine 
11-184 (2) 
1}-2 


9 (1) 


b 


<1nc/F ivi 
6-134 (8 
12-142A (9) 


YDIA 
1-101A 


[NDOCTRINATI 


8-114 (1 


USTRIAL RELATIONS 
2-167 (7 
6-182 (4) 
6-186 (4) 
NGESTION 
7-183 (6 


NHALATION 


7-183 (6) 


INHIBITORS 
1-153 (1 
3-173 (6 
8-131 (6 


JECTION 


-149 (1 


INSPECTION 
1-94A (9) 
7A (9 


INVESTMENTS 
4-167 (8 
4-171A (7, 9) 
4-171B (9) 


)- 


1 (8 

9 (7) 
8 

» (8) 

1(7 
7, 8) 


1 
“1 
1 
of 
1 
-1 
l 
1 


7-14 


) 
) l 
9-125 (8 
EXCHANGE 
1-167 (9) 


BLAND 
1-94A (0) 
1-94B (0) 


1-225 (10) 
-121 (10) 


ALLOYS 
(9 


ISOLATION 
3-109A (8 


ISOMERIZATION 
3.109A (10) 
7-114 (9) 


7-125 (8, 9) 


ISOMERS 
7-125 (2) 

IsOPENTANE 
7-125 (2) 

IsOPRENE _ 
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11-190 (2) 
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MATHEMATICS 
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MEASUREMENT 
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8-135 (7) 
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METALLURGY 
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NEUTRALIZATION 
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Nesx 
5-181 (6) 


Nussect Number 
5-177 (6) 


NYLON 
4-157 3} 
7-171 (2 


Osyjecrives 
3-181 (7) 


Occurrenct 
3-109A (8) 


OcraFININo 
11-206 (8) 


OcTAGONAL 
9-185 (0) 


Octane 
3-177 (6, 7) 
7 7) 


75 (7 7) 


JILs 
5-121 (1, 2) 
5-129 (1 


11-155 


sarees 


So 


OpeRaTIONS 
4-155 (8) 
4-125 (8) 
5-145 (8) 
5-153 (9) 
6-167 (8) 
9-192 (6) 
10-135A (8) 
10-145 (4) 


Operators 


7-192 (9) 
OptimMizaTION 
3-165 (8 


5-153 ‘8 
5-177 (8) 
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OZONATION 
3-113 (10) 


PACKINGS 
3-161 (9 


9-205 (9 


Paps 
4-145 (9) 
9-185 (9) 


PAINTER 
1-103 (9) 


Patapum CHLoripe 
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PANTOORAPH 
1-111E (4) 


PARAFFINS 
7-125 (1) 
11-190 (1) 


PARALDE HYDE 
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PARAMETERS 
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7-177 (6, 7 
9-179 (6, 7) 
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1-111H (4) 


PASSIVITY 
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PAYROLL 
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PepesTaL 
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PHENOL 
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PHOSGENATION 
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P HOSGENE 
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11-207 (10) 


Putmauic Acip 
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10-143 (6, 7, 9) 
10-164 (7) 
11-241 (6) 
12-128 (6, 7) 


Prers 
4-145 (9) 


Piuot PLANts 
5-121 (10) 
a 4 


1-103 (9) 


Pree Lines 
6-161 (0) 


PIpeRYLENE 
5-187 (1) 


) 
10-185 (0) 


Prrrino 
2-151 (10) 


PLacement Orrices 
(10) 


PLANNING 


9.207 
10-145 


PLANS 
4-165 (10) 


PLANTS 
3-144 (9) 
4-125 (9) 
4-129 (10) 
171A (9) 
4-171B (9) 
5-121 (10) 
5-129 WY 
6-161 33 
6-167 (9 


PLasTics 
1-133 (4 
2-123 (4 
5-171 (4) 
PLATES 
1-111B (9) 
6-130 (9) 
6-151 (7,.9) 


PLATINUM 

11-182 (10) 

PLUGGING 
4-153 (6) 


Porsons 
4-167 (3 
5-175 3 

10-132 


POLYBUTADIENE 
7-165 (2 


PoLYBUTENE 
11-214 (2) 
POLYCARBONATES 
11-215 (2) 


POLYESTERS 
8-131 (7) 


PoLYETHYLENE 
1-133 (4) 
11-216 (2) 
11-217 (2) 
11-218 (2) 


Potyuyric ALcono 
9-201 (1) 
12-121 (1) 


POLYMERIZATION 
5.171 (10) 
5-187 (10) 
6-145 (10) 
7-165 (10 


POLY METHYLBENZENE 
3-118 (9) 
PoLYOLeFINS 
1-133 (4) 
POLYPROPYLENE 
11-219 (2) 
Y URETHANES 
2-123 (9) 
12-121 (2) 
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PULATION 


9-173 (6 


POSITIONERS 
3.161 (9) 


PoTasstuM 


11-227 (1) 
7-137 (2) 
9-147 (9) 


PRECEDENT 
6-189 (10) 


PREPARATION 


PRESENTATIONS 
10-145 (8) 


PRESSURE 


6-159 (6) 
6-167 (6) 
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sure Dror 
»~177 (6) 
8-147 (7) 
9-187 (6) 
9-192 (7) 


Paessure Vesseis 
6-109 (9) 
6-119 (9) 
6-134 (4) 


PRevENTION 
10-135B (8) 


PRICING 
1-141 (8) 


PRILLine 
11-150 (10) 
Parmme Mover 
6-161(9) 


PROCEDURES 


6-186 (10) 


PROCUREMENT 
1-106 (8) 


PRODUCTION 
4-124 (9) 
4-171A (6) 


PropuctiviTy 
1-114 (7) 


PROFESSIONALISM 
8-114 (8) 


Prorits 
3-187 (7) 
5-163 (7) 
10-127 (9) 
12-1%6 (4) 


PROGRAMING 
12-115 (10) 
}RAMS 

6-138 (10) 
PROJECTS 
6-138 (9) 
9.207 (9) 
10-127 (6) 


PROMOTING 


10-181 (10) 


PROPANE 
3-135 (9) 
3.167 (2) 


PropaNnoL 


10-164 (9) 
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PROPORTIONING 
9-149 (8) 


PROPORTIONS 
177 (6) 


P ROPYLENE 


Prorection 
4-115 (8 
8-13) 

PSYCHOLOGY 
9.210 (6 


PuMPHOU se 
3-187 (6 


Pumps 
3-187 (6) 
5-181 (9) 
7-157A (10 
PURCHASING 


1-106 (8) 
12-136 (9) 


PYRIDINE 
11-215 (10) 


PyYRoLysis 


11-188 (10) 
11-224 (10) 


OuINONE 
11-184 


Rack 


1-111F (9 
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] 15 (6 


RADIATION 
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Reactors 
3-161 (4) 
3-187 (6) 
135A (10) 
6-167 (9) 


READING 
»-201 (6) 


REBOILERS 
2-159 (9) 
8-152 (4 


RECORDING 
7-192 (10) 


Recorps 


9-159 (6, 10) 
RECOVERING 
»-135B (9) 
»~135C (6 
7-161 (7) 
8-123 
8-141 (7) 
9-147 (8, 10) 
12-142A (7) 


Recruiting 
8-91 (8 


RECTANGLAR 
9.185 (0) 


Recycie 
»-135A (6 
«125 (7 
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Repu etron/C HEMICAL/ 


12-421 (10) 


KEFINERIES 
1-94A (4) 
1-94B (4) 
1-97A (4 
1-97B (4 


Reriux 
3-167 
5-185 (6, 7) 
6-151 (7) 


REFORMING 

a (10) 

16) 

(10) 

(9) 
(8, 9) 
(8, 9) 
1 (10) 
144 (10) 
-146 (10) 
147 (10) 
-148 (10) 
5 (10) 
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ReGeNERATORS 


5-135A (10) 


REINFORCEMENT 
4- th (6) 
8-117 


RELATIONSHIPS 
3-125 (10) 
3-177 (10) 
5-185 (10 
»-191 (10 
6-157 (10) 
8-135 (10) 
9-165 (10 
9-205 (10 
10-143 (10 
12- AS) 
12-107 (10) 


RELIEVING 
5-159 (9) 


REMOVAL 
4-167 (9) 
5-175 (9 
9-133 (4) 
9-139 (8. 10 
10-154 (8) 


REPAIRING 
5-149 (8) 
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1-106 (9) 


Reports 
1-115 (10) 
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12-136 (9) 


Resipues 
5-147 (9) 
6-149 @) 
7ASTAY (9 
7-157B (9) 


Resins 
187 (2 
6-145 (2 
7-165 (2 
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12-142A (7) 
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4-167 (8) 
121 (8 
5-175 (8) 


ReyNotps Numer 
5-177 (6 
9.197 (6) 


RHEN'UM 
10-132 (10) 


RiGGERS 
1-103 (9 

Rinos 
6-130 (9 


RoLes 
12-142A (6) 
12-142B (9) 


ROLLERS 
1-111C (9 


RupTures 
2-151 (8) 
$155 (7 
5-159 (9 


SAFETY 
4-115 (8) 
»-141 (7) 


5 145 (7) 
5-159 (9) 
7-183 (8) 
9-207 (7) 
SALARIES 
8-97 (8) 
8-102 (8) 
SALES 
5-181 (6 


SATURATION 
10-143 (6) 
11-251 (6) 

SAVINGS 
9-147 ( 
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2-151 / 
SCHEDULING 
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SCHOOL 
8-104 (10 
8-110 (1 

ScREENING 
8-91 (10) 

ScrussBino 
7-149 (10) 
11-221 (10 
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»-177 (6) 
)-197 (6 

SEARCHING 

12-142A (8) 
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5-147 (9) 

Se1SMIC 
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SELECTION 
3-127 
3-161 (8 
4-115 (8 
4-165 (8 
»-181 (8 
6-161 (8) 
8-152 (8) 
10-169 (7, 8 
11-241(8) 
2- 99 (8) 
Secr Devetopment 
8-104 (10) 
9-110 (10) 
SEPARATION 
1-137 (8, 9) 
2-109 (8, 7) 
2-107 (9) 
3-167 (9) 
4-141 (1, 4 
»-135B (9 
5-185 (10) 
6-159 (7) 
9-133 (4 
Q. 159 4 Q 
10-154 (10) 


EPARATORS 
3-187 (6) 
9.133 (9) 

10-165 (9) 


SeTriers 
2-147B (10) 

SEWAGE PLANTS 
2-147A (4 
2-147B (4 


SEWFRS 
5-141 | 


SHAPES 
2-135 (6 
3-139 (6) 


SHEAR STRENGTH 
4-145 (6) 


SHELL AND TuBE 
9-197 (9) 
12-109 (9) 
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6-109 (9) 
6-119 (9) 
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1-94A (9) 
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Suips 
4-129 


Suocks 
2-151 
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SHUTDOWNS 
1-94A (9 
1-97A (9) 


1-101 
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Sieve Pr 
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8-147 


Sinica ( 
12- 89 


SILIcoNn 
10-132 


SITUATIO 
9-215 


Siz 


10-115 
10-165 
12-109 


SKILLS 
8-102 


Skirts 
6-119 


6-130 


SLUDGE 
»~147 
SLURRIES 
1-137 
S-Mone! 
1-125 
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6-145 
7-165 
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4-145 


9-201 


A (9 


r 
)) 


ATES 
(3 


3EI 


} 


Dioxine 
(5) 


N 


(8) 
(8) 
(8) 


(10) 


(9 
(9) 


(9) 
(1 
) 


(if 


(10) 


U oe 


) 
‘ 


TypRoxipe 
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SOLUBILITY 
5135 (7 
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SOLVENT 
10-157 
12- 99 


SOLVING 
6-186 
10-174 


SOOT 
/-153 
145 
5-159 
7-183 
9-207 
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(7) 
(9) 
(8) 
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SPACING 
»-177 (6) 
5-183 (6, 7) 
10-115 (6) 


SPARES 
1-106 (9) 


Speciric Gravity 
6-149 (6) 
9-189 (7) 
12-109 (6) 


SpPrecirYING 
8-152 (8) 
9-149 (8) 


Sprep 
1-141 (7) 
5-181 (6) 
7-169 (6) 

SP HEROIDIZATION 
2-151 (10) 
SPOTS 

1-125 (10) 
SPRINGS 
4-165 (0) 
SQUARE 
9-185 (0) 
STABILITY 
4-145 (7 
STABILIZING 
6-159 (8) 


STACKS 
10-115 (¢ 


STAGES 


1-137 (7 
4-141 (6) 
185 (¢ 


STAINLESS Sree 
1-125 (9) 
2-151 (9) 
3-173 (9) 

11-241 (9) 


STaInLess Sreet 
Tyre 300 
1-125 (9) 


SS Tyre 400 
1-125 (9) 

STANDARDS 
9-207 (6) 
10-169 (10) 


STATISTICS 
1-133 (10) 
4-124 (8) 


STATEMENTS 
9-210 (6) 


STREAM 
2-159 (1) 
3-144 (1) 


Sream Traps 


tt. 241 (9) 


STILLs 
2-159 (9) 


Srocks 
9.195 (9 


STORAGE 
4-129 (8) 
4-171A (6) 
6-161 (9) 
7-142 (9) 

11-247 (9) 


Stores 


1-94A (9) 
1-97A (9 
1-101A (9) 
1-103 (9) 
1-106 (9) 
9-195 (9} 
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2-135 
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STRIPPING 
7-149 (10) 
10-154 (10) 


SrrucruraL 
8-117 (9) 


Structures 
3-113 (8) 


Srupies 
8-97 (10) 
8-104 (10) 
8-110 (10) 
12-135 (10) 


STYRENE 
6-145 (1) 
11-220 (2) 
Supmercen Frame 
7-153 (10) 
SuBoRDINATES 
5-201 (9) 
7-187 (9) 
Sutramic Acip 
3-173 (6) 
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